nization effects observed by, for example, Lupker et al. (1997) and Taylor and Lupker (2001;  see also Monsell, Patterson, Graham, Hughes, & Milroy, 1992; Rastle & Coltheart, 1999) .
Irrespective of whether route emphasis can be strategically altered (Kinoshita & Lupker, 2002; Zevin & Balota, 2000) , it seems likely that the blocking effects observed by Lupker and colleagues reflect a mechanism quite different from a route emphasis one. For one, RT homogenization effects have been shown to occur in situations in which route emphasis would not be appropriate-for example, when mixed blocks of high-and low-frequency irregular words are read aloud (Lupker et al., 1997, Experiment 3;  see also Chateau & Lupker, 2003) . Furthermore, it appears that this pattern of blocking effect arises in a number of other speech production domains. Lupker et al. (2000) have reported the RT homogenization effect in reading aloud, picture naming, and sum naming. Furthermore, they have observed blocking effects across input domains, in situations in which picture naming, sum naming, and reading aloud trials are mixed within a single experiment. Given the generality of the blocking effect, it seems unlikely that this strategic effect is specific to the procedures used in the translation of orthography to phonology.
Mixing-cost effects. It is crucially important not to confuse these blocking effects on reading aloud with the mixing-cost effects that arise when stimuli of different perceptual categories (e.g., intact and degraded) are mixed together. Some research (see Los, 1996 Los, , 1999 , for excellent reviews) has shown that when two levels of a perceptual variable (e.g., stimulus quality) are mixed, performance is disadvantaged for both levels relative to performance in pure blocks of each level (although this disadvantage can be asymmetric-i.e., the cost can be greater for the level of the variable responded to faster in pure blocks -Los, 1999) . Mechanisms proposed to underlie this mixing-cost effect are similar to those discussed in the task-switching literature (e.g., Rogers & Monsell, 1995) : The idea is that mixing two levels of a perceptual variable in a single experiment leads to disadvantaged performance because of an increase in mental load (i.e., keeping two tasks prepared) and/or a switch between computationally different processes (see, e.g., Los, 1999; Merian, 2000) .
Although we appreciate that mixing costs as well as taskswitching costs are found in the performance literature, the situation that we describe here-denoted by the more neutral term of blocking effects-is quite different empirically and theoretically. Empirically, blocking effects on reading aloud involve a mixing cost only for one level of the independent variable: Whereas mixing slows responses to easy stimuli (e.g., high-frequency words), it speeds responses to hard stimuli (e.g., low-frequency words). Theoretically, it is difficult to reconcile a switch-cost mechanism with the types of variables that have been manipulated in the blocking literature on reading aloud (e.g., word frequency). According to the current computational models of reading (e.g., Coltheart, Rastle, Perry, Langdon, & Ziegler, 2001; Plaut, McClelland, Seidenberg, & Patterson, 1996) , the processing requirements for reading high-frequency and low-frequency words, for example, are qualitatively identical. Moreover, even a situation in which words and nonwords are mixed would not necessarily entail a switch in computational requirements: Coltheart et al.'s (2001) dualroute cascaded (DRC) model processes words and nonwords within the same two processing routines without any parametric variation; similarly, in Plaut et al.'s (1996) parallel distributed processing model, words and nonwords are processed within a single procedure, again without parametric variation. For these reasons, we believe that the blocking effects investigated here can best be treated outside of the mixing-cost literature.
A Time-Criterion Approach to Blocking Effects
Accordingly, Lupker and colleagues (Lupker et al., 1997; Taylor & Lupker, 2001 ) have conceptualized these effects as arising due to the operation of adjustable thresholds that control information flow from phonological to articulatory levels of processing. Specifically, they have argued that a time criterion plays a role in determining when information is passed from the phonological system to the articulatory system (Taylor & Lupker, 2001 ). Simply put, subjects have an expectation of when they should be responding based on their experience with other stimuli in the trial block (or the item immediately preceding the target) and perform accordingly. The time criterion is flexible: It is set on the basis of the average difficulty of the stimuli in the experiment (or, indeed, the difficulty of the item immediately preceding the target). When all of the items are easy, subjects adopt a shorter value for the time criterion. When all of the items are difficult, subjects adopt a longer value for the time criterion. In mixed blocks of stimuli, only one value of the time criterion can be adopted, and there is a homogenization of RTs.
Although Lupker et al. (1997) referred to their time criterion as a "deadline" for responding (p. 582), Taylor and Lupker (2001) recognized that this could not be a sufficient account of their observed effects. They wrote, "…although the criterion placement guides responding, it does not dictate it" (p. 130), for the reason that in mixed blocks of stimuli, significant effects of stimulus type still emerge (e.g., in mixed blocks of high-frequency and lowfrequency irregular words, a frequency effect is still observed-Lupker et al., 1997; see also Kello & Plaut, 2000) . Taylor and Lupker therefore speculated that information flow from phonological to articulatory levels of processing might be controlled by some combination of a time criterion and a quality criterion (based on the quality of the phonological code). They speculated that information might be passed between these levels of processing prior to the time criterion if a phonological code of sufficiently high quality had been developed before that time, or delayed beyond the criterial time if the level of code quality that had been reached at that time was still dangerously low. Critically, Taylor and Lupker have conceptualized the time-quality criterion as a mechanism particular to the processes involved in naming.
Blocking Effects in Non-naming Tasks
There is some evidence, however, to suggest that similar RT homogenization effects also arise within tasks that do not engage speech production components of the language system. For example, Kramer (1994a, 1994b) reported blocking effects on memory search when consistent mapping and varied mapping trials were presented in pure and mixed blocks of items. Furthermore, the effect of word frequency on visual lexical decision is smaller when high-and low-frequency words are presented in mixed blocks than when they are presented in pure blocks (Glanzer & Ehrenreich, 1979; Gordon, 1983) . 1 It is possible, of course, that blocking effects will arise in a range of performance tasks, at different functional levels within each of those tasks. The question is, however, whether the blocking effects across these disparate tasks engage a common mechanism. Should we be looking for a more general theory, not specific to the relation between phonology and articulation, to account for the blocking effects on reading aloud?
If blocking effects arise at a stage of processing common to all of these disparate tasks, then we may expect blocking effects to arise across output tasks when these tasks are presented alternately in a single experiment (provided that task-switching costs have been controlled). The performance on one output task (for example, reading aloud) will influence and be influenced by the performance on a completely different output task (for example, visual lexical decision). For example, responses on reading aloud trials will be faster when items are presented in alternation with easy visual lexical decision trials than when presented in alternation with hard visual lexical decision trials. Cross-task blocking effects may implicate (1) a system whereby performance is monitored irrespective of task and (2) a single strategically tuned control mechanism that affects performance on both tasks. Note here that we are not interested in whether task alternation itself induces a performance disadvantage; we are interested in examining whether RT homogenization effects will be revealed over and above any across-the-board task-switching cost.
We conducted two experiments in order to examine this prediction. In Experiment 1, we confirmed that blocking effects arise within reading aloud and visual lexical decision tasks, using the stimuli to be used in the cross-task situation. In Experiment 2, we examined whether these blocking effects arise across reading aloud and visual lexical decision tasks when these tasks are presented alternately in the same experiment-thus raising the possibility that a control mechanism (perhaps a time-quality criterion) operates at a stage of processing common to both output tasks.
EXPERIMENT 1
Experiments 1A and 1B were conducted to confirm that the test stimuli to be used in the cross-task experiment show blocking effects within a single task (i.e., when the task is not mixed with a different task). In Experiment 1A, we used a reading aloud task, and in Experiment 1B we used a visual lexical decision task. In both tasks, there was a pure block of easy items, a pure block of hard items, and a mixed block. In the lexical decision task, the easy manipulation versus the hard manipulation involved changing both the words and the nonwords. On the basis of previous findings, we expected to observe an RT homogenization effect in the mixed-block situations for both the reading aloud responses (Experiment 1A) and the "yes" responses of the visual lexical decision task. We are unaware of any research into effects of RT homogenization on the "no" responses in the visual lexical decision task, and we were therefore uncertain whether such effects would be revealed.
EXPERIMENT 1A Reading Aloud Task

Method
Participants. Twenty-four Macquarie University students participated voluntarily in Experiments 1A and 1B for course credit. All the participants were native Australian-English speakers. Half of the participants completed the reading aloud task (Experiment 1A) first; the other half completed the visual lexical decision task (Experiment 1B) first.
Design. Experiment 1A constituted a 2 (block type: pure vs. mixed) 3 2 (item difficulty: easy vs. hard) factorial design, with both factors manipulated within participants. The participants read aloud stimuli in three blocks: pure easy, pure hard, and mixed. The dependent variables were reading aloud latency and error rate.
Materials . The test stimuli were 80 "easy-to-read" (hereafter, easy) items and 80 "hard-to-read" (hereafter, hard) items. All items were five letters in length. The easy items were high-frequency words (minimum frequency 600 occurrences per 17.9 million, based on the CELEX corpus; Baayen, Piepenbrock, & van Rijn, 1993) , which comprised regular grapheme-phoneme correspondences (as def ined by Coltheart et al.'s, 2001 , DRC model of reading; e.g., beach, drink, and horse). Hard items were nonwords with no orthographic neighbors (e.g., bluce, crarc, and drith), selected from the ARC Nonword Database (Rastle, Harrington, & Coltheart, 2002) . The stimuli are listed in the Appendix.
The easy and hard items were divided into two sets containing 40 items each, Sets A and B, matched on their onset phonemes (i.e., all consonant phonemes preceding the vowel). Two list versions were constructed for the purpose of counterbalancing assignment of sets to block type. Version 1 contained a pure block of Set A easy items, a pure block of Set A hard items, and a mixed block of Set B easy items and Set B hard items. Version 2 contained a pure block of Set B easy items, a pure block of Set B hard items, and a mixed block of Set A easy items and Set A hard items.
Prior to each test block, the participants were given several practice items (4 in pure blocks, 8 in mixed blocks). Furthermore, each test block was initiated with a number of warm-up items (6 in each of the pure blocks and 12 in the mixed block), which were discarded from the analysis. The warm-up and practice items were similar to the test stimuli, except that they were four letters long.
Apparatus and Procedure. The participants were tested individually. They were seated approximately 40 cm in front of an NEC Multisync 4FG monitor, on which the stimuli were presented. Each participant completed three blocks of trials-one mixed block and two pure blocks-with the mixed block containing twice as many stimuli as each pure block. Half of the participants completed the mixed block first; the other half completed the pure blocks first. Furthermore, the order of pure blocks was counterbalanced across participants. Finally, half of the participants received Version 1 of the stim-ulus lists; the other half received Version 2. Full counterbalancing of order and version was, therefore, realized with every 8 participants.
At the outset of the experiment, the participants were told that a list of letter strings would be shown on the computer screen, one at a time. The participants were instructed to read aloud the letter strings as quickly and as accurately as possible.
Stimulus presentation and data collection were achieved through the use of the DMASTR display system developed by K. I. Forster and J. C. Forster at the University of Arizona (see http://www.u. arizona.edu/~kforster/dmastr/dmastr.htm) running on a Deltacom 486 personal computer. RTs were recorded using a voice key that triggered when a criterial level of amplitude was reached. The voice key was calibrated for each participant prior to the experiment and was not recalibrated at any time during the testing session. 2 The voice key was fitted to each participant by means of a headset, such that it was held at a constant distance from the mouth throughout the experiment. Reading aloud errors and possible measurement errors due to inappropriate voice key activation were recorded manually by the experimenter.
Each trial started with the presentation of a target letter string, presented in lowercase letters in Triplex font, centered in the bottom half of the screen. The letter string remained on the screen for a maximum of 2,000 msec, or until the voice key was triggered by the participant's response. Following a blank screen of 800 msec, the next trial started. The participants were given no feedback on either reading aloud latencies or error rates during the experiment.
Results
For this and subsequent analyses, data were cleaned so as to exclude any trial on which a participant error or voice key error occurred; remaining RT data were winsorized to the second standard deviation boundary. Two-way analyses of variance (ANOVAs) were conducted, both by subjects and by items, with block type (pure vs. mixed) and item difficulty (easy vs. hard) as factors. In the by-participants analysis, both factors were treated as repeated; in the byitems analysis, block type was treated as a repeated factor and item difficulty was treated as an unrepeated factor. Effects reported as significant were significant at the .05 level. Mean naming latencies and error rates from the byparticipants analysis are presented in Table 1 .
The expected interaction between block type and item difficulty was revealed in the analysis of the RT data [F 1 (1, 23) In the analysis of errors, the main effect of item difficulty was significant by subjects and by items [F 1 (1, 23) 
EXPERIMENT 1B Visual Lexical Decision Task Method
Participants. The participants used in Experiment 1A were also used in Experiment 1B.
Design. Experiment 1B constituted a 2 (block type: pure vs. mixed) 3 2 (item difficulty: easy vs. hard) factorial design, with both factors manipulated within participants. The participants performed lexical decisions in three blocks: pure easy, pure hard, and mixed. The dependent variables were lexical decision latency and error rate.
Materials. The test stimuli were 40 easy words, 40 hard words, 40 easy nonwords, and 40 hard nonwords. All items were four letters long. The easy words were high in frequency (CELEX frequency range of 2,008-192,247 occurrences per 17.9 million) and had 8-23 neighbors (e.g., game, book, full). The hard words were low in frequency (CELEX frequency range of 11-197 occurrences per 17.9 million) and had 0 -4 neighbors (e.g., gnat, fret, lisp). Nonwords were selected from the ARC Nonword Database . Easy nonwords had no orthographic neighbors (e.g., sesc, kuiv, ceeb); hard nonwords had a minimum of 13 orthographic neighbors with existing bodies (e.g., gake, selt, dack). The stimuli are listed in the Appendix.
Apparatus and Procedure. The apparatus was identical to that used in Experiment 1A, except that a two-button response pad was used to collect responses instead of a voice key. The "yes" response button was controlled by the dominant hand. The participants were advised that they would be seeing a series of letter strings presented one at a time and that they would be required to decide as quickly and as accurately as possible whether or not each letter string was a word, indicating their decisions via the response pad. The timing parameters on each trial were the same as those in Experiment 1A, except that the target letter string was presented in the top half of the screen and was flanked by plus and minus signs for consistency with Experiment 2. The counterbalancing of stimuli to blocks and of block order was identical to that in Experiment 1A.
Results
Lexical decision latency and error rate were analyzed using a 2 (block type: pure vs. mixed) 3 2 (item difficulty: easy vs. hard) ANOVA, separately for words and nonwords. In the by-participants analysis, both factors were treated as repeated; in the by-items analysis, block type was treated as a repeated factor and item difficulty was treated as an unrepeated factor. Data from the by-participants analysis are presented in Table 2 .
Words. In the RT analysis, the expected interaction between block type and item difficulty was observed [F 1 (1, 23) noted that the pattern of this interaction is opposite to that of the latency data: The item difficulty effect is magnified in the mixed block relative to the pure blocks, indicating a speed-accuracy tradeoff. In the presence of this interaction, main effects comparisons on error rate are not reported. Nonwords. As was the case for the "yes" responses, an interaction between block type and item difficulty was observed on the RT data [F 1 (1, 23) In the analysis of errors, the main effect of block type was not significant by subjects [F 1 (1, 23) 
Discussion of Experiment 1
The results of Experiment 1 are clear if perhaps unsurprising. With these particular stimuli and task parameters, blocking effects were observed in both the reading aloud task and the visual lexical decision task, such that latencies became more homogenous in the mixed block situations relative to the pure block situations: RTs to easy items became longer and RTs to hard items became shorter in mixed blocks. Experiment 1 serves as a reminder that responding in both of these tasks is not governed by stimulus factors alone: Indeed, responding is also controlled by the properties of other stimuli in the environment. In Experiment 2, we sought to determine whether these blocking effects extend to cross-task situations within a single experimentthat is, whether the characteristics of lexical decision items can influence reading aloud latencies and vice versa.
EXPERIMENT 2
Experiments 1A and 1B demonstrated that the stimuli and task parameters used produced blocking effects in both the reading aloud task and the visual lexical decision task. In Experiment 2, we used the same stimuli and task parameters to test whether each task would show sensitivity to the difficulty of the other task when the tasks were mixed within a block-that is, whether the blocking effect generalizes across different tasks. Experiment 2 constitutes a task-switching situation: Within each block, trials alternated between reading aloud and visual lexical decision tasks. Although we would therefore expect a taskswitching cost to characterize the participants' performance, that task-switching cost will apply to every trial block of the experiment. The effects that interest us here-whether reading aloud latency is affected by the difficulty of lexical decision trials, and whether lexical decision latency is affected by the difficulty of the reading aloud trials-are assumed to emerge on top of the likely switch cost characteristic of the alternating-task situation (and cannot be due to the special demands posed by switching between tasks).
Method
Participants. Thirty-two Macquarie University students voluntarily participated in the experiment for course credit. All the participants were native speakers of Australian-English and had normal or corrected-to-normal vision.
Design. Each participant was presented with four blocks of stimuli, within which reading aloud and visual lexical decision trials alternated. These four trial blocks resulted from a factorial combination of two variables: reading aloud difficulty (easy vs. hard) and lexical decision difficulty (easy vs. hard). We treated the difficulty of target-task trials and the difficulty of filler-task trials as independent variables (in the analysis of reading aloud responses, reading aloud is the target task and lexical decision is the filler task; in the analysis of lexical decision responses, lexical decision is the target task and reading aloud is the filler task). We expected main effects of target task difficulty (indicating that hard items produce slower responses than easy items) and filler task difficulty (indicating that hard filler items slow target responding relative to easy filler items), but no interaction between these factors (indicating that easy and hard target items are affected equivalently by the filler manipulation). 3 RT and error rate for each of the three measures (reading aloud, the "yes" response, and the "no" response) served as dependent variables.
Materials. The target stimuli used in this experiment were identical to those used in Experiments 1A and 1B. Each participant was presented with four blocks of trials, each block consisting of 40 reading aloud trials and 40 lexical decision trials (20 words and 20 nonwords). Each block represented one condition resulting from a factorial combination of easy or hard reading aloud items and easy or hard lexical decision items. As in Experiments 1A and 1B, test stimuli within each task (reading aloud and lexical decision) and within each diff iculty class (easy and hard) were divided into two sets (Set A and Set B) for counterbalancing purposes. Sets of items used in the reading aloud task were matched on onset phonemes.
Apparatus and Procedure. The apparatus and general procedure were identical to those of Experiments 1A and 1B. The participants were advised that they would be presented with letter strings alternating consistently between the bottom and top halves of the screen, to which the participants were to respond by reading aloud and making a lexical decision, respectively. Items for lexical decision, appearing in the top half of the screen, were flanked by plus and minus signs, as in Experiment 1B. The order of easy and hard blocks (within reading aloud and lexical decision tasks), and the assignment of sets of items to the blocks were counterbalanced across participants so that 16 participants were required for a full counterbalancing. Results Latency and error data were collected and cleaned using the procedures described in Experiment 1A. RT and error data from each task were submitted to 2 (target task difficulty) 3 2 (filler task difficulty) ANOVAs. In the byparticipants analysis, both factors were treated as repeated; in the by-items analysis, target task difficulty was treated as an unrepeated factor, whereas filler task difficulty was treated as a repeated factor. Mean RT and error data for the reading aloud task based on the by-participants analysis are shown in Table 3 ; RT and error data for the lexical decision task based on the by-participants analysis are shown in Table 4 .
Reading aloud. As was predicted, in the analysis of RTs, the ANOVA revealed significant main effects of both target task difficulty [F 1 (1, 31) In the analysis of errors, the main effect of target task difficulty was significant [F 1 (1, 31) Lexical decision: "yes" response. In the analysis of RTs, the ANOVA again revealed significant main effects of both target task difficulty [F 1 (1, 31) (1, 31 ) , 1.0; F 2 (1,78) , 1.0]. Like the speed of the reading aloud responses, the speed of the "yes" responses in lexical decision was governed both by the characteristics of the lexical decision items and by the characteristics of the reading aloud items.
In the analysis of errors, the main effect of target task difficulty was significant [F 1 (1, 31) (1, 31 ) , 1.0; F 2 (1,78) , 1.0]. The interaction effect was also nonsignificant [F 1 (1, 31 ) , 1.0; F 2 (1,78) , 1.0].
Lexical decision: "no" response. A 2 3 2 ANOVA of nonword decision latency revealed significant main effects of both target task difficulty [F 1 (1, 31) (1, 31 ) , 1.0; F 2 (1,78) , 1.0]. Once again, the speed with which "no" responses were made was dependent on both the characteristics of the nonwords and the characteristics of the reading aloud items in the experiment.
In the analysis of nonword decision errors, the main effect of target task difficulty was significant [F 1 (1, 31) 
Discussion of Experiment 2
Like the effects for Experiment 1, those observed for Experiment 2 are clear. When reading aloud and visual lexical decision trials were presented in alternation, blocking effects across tasks emerged. The difficulty of reading aloud trials affected visual lexical decision latencies for both "yes" and "no" responses; lexical decisions were slower in the presence of difficult reading aloud trials than in the presence of easy reading aloud trials. Similarly, the difficulty of visual lexical decision trials affected reading aloud latency: Hard lexical decision trials induced slower reading aloud performance than did easy lexical decision trials. These blocking effects emerged on top of any switch costs that may have been induced by the alternating task situation that characterized this experiment. Although blocking effects have been reported across input domains (Lupker et al., 2000) , we are unaware of any other demonstration of blocking effects arising across output domains.
GENERAL DISCUSSIO N
In the experiments reported here, we examined whether the blocking effects in the reading aloud task reported by Lupker et al. (1997) and Taylor and Lupker (2001) are observed in the visual lexical decision task, and indeed, in the situation in which reading aloud and visual lexical decision tasks are performed alternately in a single experiment. The answers to these questions were unambiguous. Both "yes" and "no" responses of the visual lexical decision task showed the same pattern of blocking effects as has been found in the reading aloud task. More importantly, there was an effect of filler task difficulty when different tasks were mixed within a single experiment: Reading aloud responses were influenced by the characteristics of lexical decision items, and lexical decision responses were influenced by the characteristics of reading aloud items. At one level, these findings contribute to a growing body of empirical data that demonstrates the generality of blocking effects. Blocking effects generalize to a number of different input types-the written word, pictures, and sums-and also to different output types, including spoken words and button presses. Lupker et al. (2000) demonstrated that blocking effects arise when different input types are presented within a single experiment, while holding output type constant. Conversely, we have observed here that blocking effects are seen when different output types are presented in a single experiment, while holding input type constant. This body of f indings has clear methodological implications: Context effects exert themselves in a very powerful way across a whole range of experimental tasks.
We believe that our data indicate that whatever mechanism is proposed to account for blocking effects, it must operate at a level of processing common to reading aloud and visual lexical decision tasks. We monitor our performance, irrespective of task, then tune what appears to be a single strategic mechanism that affects performance on both tasks. It is for this reason, we suggest, that the difficulty of one task influences (and is influenced by) the difficulty of another task.
What, then, of Lupker and colleagues' flexible timequality criterion? Clearly, if the concept of adjustable thresholds (for time and quality) that control information flow between levels of processing is to provide a viable account of the effects we have observed, then these adjustable thresholds cannot be applied at a stage of processing relevant to the computation of articulatory commands, because visual lexical decision does not engage this stage of processing. Rather, such thresholds must operate at a level of processing common to the reading aloud and visual lexical decision tasks-perhaps a processing module at which motor instructions for action (whether this action be speaking or pressing a button) are activated. According to this theory, activations from the reading aloud and visual lexical decision tasks would cascade into a general module for motor planning. In this module the activations would stay until the correct combination of values for time and quality were reached-at which time information would be passed to a motor execution module.
How, though, would criterial values of time and quality be established? Clearly, since reading aloud and lexical decision tasks were reciprocally influential in our experiment, the adopted values of time and quality would have to be based on the nature of all stimuli in the experiment, irrespective of task. Does a task-independent time-quality criterion, however, allow for intrinsic latency differences between reading aloud and lexical decision responses? Certainly in our experiment (and perhaps in general), lexical decision responses, particularly the "no" response, are slower than reading aloud responses, and one wonders whether this observation would be feasible in a response system incorporating a single time-quality criterion controlling reading aloud and lexical decision responding. Taylor and Lupker (2001) have argued, of course, that stimulus difficulty effects in mixed blocks can be preserved using time and quality criteria in combination, though this remains to be tested in a computational implementation. Our cross-task blocking observations pose similar challenges for the time-quality account; and additional theoretical and computational work must be achieved before Lupker and colleagues' flexible time-quality criterion theory can be evaluated in this cross-task context.
An alternative conceptualization of blocking effects recently proposed by Plaut (2000, 2003) is that blocking effects are due not to an adjustable thresholding mechanism operating in a single processing module, but rather to alterations in the strength of processing across an entire processing system. In the models of reading aloud envisaged and implemented by Plaut (2000, 2003) , strength of processing is governed by a multiplicative scaling parameter that controls the amount by which unit activations are updated on each processing cycle of the model (it is important to note that strength of processing is a standard parameter not only in distributed connectionist models, but in activation models in generalfor example, the DRC model of Coltheart et al., 2001) . Although Plaut (2000, 2003) termed this concept "input gain," it does not apply just to the strength of input from the stimulus to the processing system; instead, it deals with the strength of the input to each processing unit in the system. The larger the value of the input gain parameter, the more rapidly each individual unit will respond to a change in the input it receives from other units.
One can therefore envisage a situation in which subjects alter the strength of processing in response to stimulus demands. In pure blocks of easy items, subjects turn up the gain (i.e., they accept less information for greater gainthey don't require themselves to be certain of the input for increases in activation), resulting in shorter latencies. In pure blocks of hard items, subjects need to be more conservative: Gain is set at a lower level, leading to longer RTs. In mixed blocks of easy and hard items, gain is set at an intermediate level, resulting in RT homogenization. Indeed, using this approach, Kello and Plaut (2003) accomplished a simulation of blocking effects on reading aloud similar to those reported in Experiment 1A and by Lupker et al. (1997) in two connectionist simulations of reading aloud. Plaut (2000, 2003) conceptualized input gain within a model of reading aloud, but this is a general feature of activation models and could be employed across a range of performance tasks (e.g., visual lexical decision). In fact, blocking effects that generalize across tasks in a single experiment (as we've observed here) could be realized by modifications to the input gain parameter, as long as these tasks share at least one processing component. Reading aloud and visual lexical decision tasks share a number of processing components, and have been simulated within a single model of reading (i.e., Coltheart et al.'s, 2001, DRC model) . As such, any alteration to the input gain parameter will have an effect on performance in both tasks. Because reading aloud and visual lexical decision were reciprocally influential in our experiment, we suggest that the value of the input gain parameter would be set on the basis of the nature of all stimuli in the experiment, irrespective of task.
It is important to realize that each of these ideas about the nature of blocking effects must be viewed within the context of a theory of word processing-and we suggest cautiously that one aspect of the data we have reported may be difficult to reconcile with Plaut's (2000, 2003) conceptualization of input gain. Consider, for example, responding to easy lexical decision items in Experiment 2. In order to explain our observation that the latencies for these items are shorter when they are mixed with easy reading aloud items (pure block) than when they are mixed with hard reading aloud items (mixed block), the assumption would have to be that the gain parameter was set higher in the former case than in the latter. Because turning up the gain results in greater activation, this allows participants to respond "yes" in visual lexical decision more quickly in the pure blocks of easy items than in the mixed blocks, which is exactly the pattern we observed. What influence, however, would gain increase be predicted to have on "no" responding in the visual lexical decision task? Plaut (2000, 2003) have not discussed how visual lexical decision, and in particular the "no" response, might be accomplished in their connectionist implementations. However, a popular way of conceptualizing rejection in the decision task, expressed in the DRC model (Coltheart et al., 2001) , is that increases in activation (e.g., due to a large number of neighbors or to pseudohomophony) lead to longer rejection latencies. If this model of the "no" response is adopted, then increases in input gain (and, therefore, activation) in the pure easy block situations will result in longer rejection latencies-a prediction exactly opposite to the pattern of rejection latencies observed.
The same problem holds true when one considers responding to the hard lexical decision items. When hard lexical decision items are mixed with easy reading aloud items, gain is turned up relative to situations in which hard lexical decision items are mixed with hard reading aloud items. Turning up the gain (increasing the activation) leads to shorter "yes" latencies for hard lexical decision items in mixed blocks than in pure blocks, exactly as was observed in the experiment. However, this increase in activation in the mixed block situation will also lead to longer rejection latencies for nonwords, and this pattern is exactly the opposite of what we observed.
We are not suggesting that these data falsify an input gain account of blocking effects. However, we are suggesting that these data pose a difficult problem for the input gain account in the context of current theories of visual lexical decision (e.g., the conceptualization of visual lexical decision proposed in the DRC model; Coltheart et al., 2001 ). We suggest, in light of the empirical observations reported here, that if the input gain account is to advance further as a general account of strategic processing, then it will be necessary to reconcile it with an account of visual lexical decision.
CONCLUSIONS
In this article, we have extended the original findings of Lupker et al. (1997) -that reading aloud latencies for easy and hard items become more homogeneous under mixedblock presentation relative to pure block presentation-to the visual lexical decision task and, more importantly, to the situation in which visual lexical decision and reading aloud trials are presented alternately in the same experiment. These findings lead us to conclude with some certainty that the RT homogenization effects seen in reading aloud are not a phenomenon particular to the activation of articulatory information from the phonological code (Taylor & Lupker, 2001 ). Rather, we believe that these effects must engage a more general mechanism-one that operates at a stage (or stages) of processing common to both visual lexical decision and reading aloud tasks. We have described two approaches to theorizing about the nature of this mechanism, and, although our data cannot adjudicate between these approaches, we believe that they do place important constraints on each that will contribute to theorizing in the future.
